MicroRNAs: potential regulators involved in human anencephaly.
MicroRNAs (miRNAs) are posttranscriptional regulators of messenger RNA activity. Neural tube defects (NTDs) are severe congenital anomalies that substantially impact an infant's morbidity and mortality. The miRNAs are known to be dynamically regulated during neurodevelopment; their role in human NTDs, however, is still unknown. In this study, we show the presence of a specific miRNA expression profile from tissues of fetuses with anencephaly, one of the most severe forms of NTDs. Furthermore, we map the target genes of these miRNAs in the human genome. In comparison to healthy human fetal brain tissues, tissues from fetuses with anencephaly exhibited 97 down-regulated and 116 up-regulated miRNAs. The microarray findings were extended using real-time qRT-PCR for nine miRNAs. Specifically, of these validated miRNAs, miR-126, miR-198, and miR-451 were up-regulated, while miR-9, miR-212, miR-124, miR-138, and miR-103/107 were down-regulated in the tissues of fetuses with anencephaly. A bioinformatic analysis showed 881 potential target genes that are regulated by the validated miRNAs. Seventy-nine of these potential genes are involved in a protein interaction network. There were 6 co-occurrence annotations within the GOSlim process and 7 co-occurrence annotations within the GOSlim function found by GeneCodis 2.0. Our results suggest that miRNA dysregulation is possibly involved in the pathogenesis of anencephaly.